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| NTRODUCTI ON

This report fromthe rangel and ecol ogy and grazi ng nanagenment group of the
terrestrial ecology staff of the Science Integration Team (SIT) is intended to
summari ze anal yses that address specific rangeland issues as they relate to
broader issues to be used in the devel opnent of EIS alternatives. Portions of
t hese anal yses are necessarily dependent on methods and results derived from
ot her conmponents of the SIT, particularly other terrestrial groups, |andscape
ecol ogy, and aquatic/riparian conmponents. Likew se, information presented
here does not represent all rangel and ecol ogy and grazi ng managenent inputs to
rel ated i ssues and analyses; it is nmerely a convenient way to address certain
topi cs and provi de sonme direct technol ogy transfer undiluted by the

i ntegration process.

Where met hods are described in detail elsewhere and referenced within the
overal | assessnment, discussion is centered on the inplications relative to
speci fic rangel and anal yses and interpretations.

This report enphasizes the bi ophysical components of past, present, and
possi bl e future conditions fromwhich social inplications may be inferred in
ot her sections of the assessnent. The synthesis of scientific know edge and
anal yses relative to these biophysical conponents al so enphasi ze the organi sm
conmuni ty, and association levels of interrelationships and interdependencies
from whi ch broad scale interpretations are nade based on ecosystem
classification and/or regionalization of simlar environmental
characteristics.

. | SSUES

Twel ve prelimnary issues for the devel opment of alternatives are proposed by
the Interior Colunbia Basin Ecosystem Managenent Project (11/7/94). O these
i ssues, four are directly addressed by rangel and ecol ogy and grazing
managenment anal yses:

1) Can ecosystens be restored and to what condition should they be restored?

2) Managenent activities (fire suppression, grazing, |ogging, pesticides use,
etc.) have changed natural disturbance patterns and processes (wldlife,

i nsect and di sease out breaks, floods) and have altered the conposition
structure, recovery ability, anpunt, and distribution of vegetation and pl ant
comunities.

3) Managenent activities inmpact soil structure, biotic structure,
productivity, and erosion rates.

4) Managenment activities have affected the productivity of some riparian and
wet | and syst ens.

Three additional issues are closely associated with biophysical conponents of
rangel and ecol ogy and grazi ng managenent through either habitat or disturbance
regi mes:



1) Native fish stock are declining.

2) The quality and quantity of surface and groundwater have been and are
bei ng i npacted by nanagenment activities.

3) Managenent activities inmpact air quality.

In addition to the broad issues stated above, there are at |least two related
nati onal adm nistrative proposals that nust be considered in analysis.

Rangel and Ref orm and PACFI SH proposal s both include ecol ogi cal health
standards and grazing standards and guides that apply to the interior Colunbia
Basi n.

In order to anal yze the biophysical issues for devel opnent of alternatives,
specific issues related to these anal yses nmust al so be addressed. Generally,
these are issues of information availability and needs relative to past,
current, and potential conditions as well as processes and functions that

i nfl uenced or contributed to present ecol ogical states and those that will
nost |ikely influence future change considering various use and managenent
scenatios. W have separated information availability into categories of 1)
i nventories and 2) know edge of process, function and related attributes.

1) Soil and vegetation resource information provide the foundation for range
ecol ogy and nmanagenent assessnments. Soil surveys and rangel and inventories
are traditionally used to provide iformation for site specicfic and | oca
managenment assessnments. Specific inventory issues for the CRB assessnent

i ncl ude:

a) Continuous coverage inventories of past, present, and potentia
vegetati on are not avail abl e.

b) Inventories that are available are inconsistent in nmethodol ogy used
or attributes gathered (either between agencies or between tinmes of
conpl eti on).

c) Continuous coverage of soils information is available only in a
generalized format.

Phot oi nt er pretai on of current vegetati on provides a consistent format across
all vegetation types. however ther aare known shortconings to

phot oi nterpretati on of vegetation (i.e. understory species). Processes and/or
met hods to incorporate existing inventory info have to be devel oped to

suppl enent photoi nterpreted info.

Eval uation of inventory data is crucial for assessment of prelimnary issues
1- 3 above.

2) Concurrently with the devel opment of prelimnary issues, specific issues
relating to rangel and processes and function in ICB were identified by the
range staff. These include:

a) Noxi ous weeds;

b) Juni per;

c) Riparian grazing nanagenent;

d) Mcrobiotic crusts;

e) Introduced forage species;

f) Livestock-other |arge ungulate interactions and inpacts; and
g) Fire.

These specific issues were generated previous to the prelimnary issues above
and directly relate to sone and indirectly to others.



For exanple, the distribution and extent of noxious weeds can affect whether
or not an ecosystem can be restored and the condition to which it may be
restored. Past and present managenent activities have in sonme instances
fostered noxi ous weed invasion. Current distribution and extent of these weeds
is partially attributable to past and present managenent activities. Present
status of these weeds will certainly influence managenent options for the
future.

The apparent increase of juniper in the ICB, the causal agents related to its
i ncrease, and its perceived effects on ecosystem structure and function is
controversial at present.

Ri pari an grazi ng managenent has been inplicated with habitat degradation
decline in native fish species popul ations, decline in quantity and quality of
surface water, and decline in overall productivity of sone riparian-wetland
syst ens.

M crobiotic crusts have been proposed as critical for maintenance of nutrient
cycling and functioning of watersheds especially in the nore arid zones of the
| CB. Livestock grazing has been inplicated as a factor that conpronises the
integrity of microbiotic crusts.

I ntroduced forage species have been widely used to augnent forage for
livestock, reclaimlands occupied by | ess desirable plant species, and protect
the soil resource. There is concern that extensive use of introduced forage
species may result in concurrent alteration of ecosystem structure and
function and reduced biodiversity.

Rel ati onshi ps between |ivestock and other |arge ungul ates are conpl ex and
controversial. The functional equival ency of livestock with other |arge
ungul ates is unresolved in the ICB, especially in regards to the naintenance
of ecosystem structure and function and biotic diversity.

Fire, wild or prescribed, is a known disturbance factor with both beneficia
and del eterious effects depending on tinmng, intensity, areal extent, etc.
Fire is a natural process. Fire can alter: plant comunity succession
structure and function; vegetation pattern on the |andscape; wildlife habitat;
air quality; and human habitation.

1. RANGELAND ANALYSI S: PROCESS AND METHODS

Contract Literature Reviews for Specific Rangel and |ssues

Several objectives were associated with each of these rangel and issues
to aid in focussing assessnment efforts. A goal of the Range Group was to
satisfy the objectives by soliciting numerous scientific contract reports from
credi bl e experts. These experts were instructed to wite conprehensive
scientific reports that addressed sonme or all of the objectives within a
rangel and i ssue. The citations for the 10 solicited scientific contract
reports acconpany the objectives for each rangel and i ssue and these are
reported bel ow

Noxi ous Weeds

a. identify the species and species groups of particul ar concern;
b. devel op dat abases and geographic information system (A S) |ayer(s) that
identify points of entry, current distributions, and rates of spread,



c. evaluate potential (future) species ranges (distributions);

d. evaluate potential effects on biodiversity including other plant species

whi ch may be native or non-native but yet desired, wildlife habitat, and soi
organi sns; and

e. eval uate nethods of containnent or control, considering potential chem ca
and bi ol ogi cal control inpacts.

Sheley, R L. (ed.) 1994. The identification, distribution, inmpacts, biology
and managenent of noxi ous rangel and weeds. 366 pp

Juni per

a. current distribution and densities in the context of historica

di stributions and densities;

b. potential distributions and densiti es;

c. describe the ecology of juniper specifically as a genus/species and in the
context of plant comunities;

d. describe, in terms of basic principles, juniper's inpacts on hydrol ogy,
wildlife habitat, conpetition with other vegetation, in relation to site
characteristics;

e. provide a discussion of managenent options and inplications.

Eddl eman, L.E., RF. Mller, PPM Mller, and P.L. Dysart. 1994. Western
j uni per woodl ands (of the Pacific Northwest): science assessnent. 131

pp.

Ri pari an Grazi ng _Managenent

a. identify and describe current riparian conditions;

b. elucidate the inpacts of various grazi ng nmanagenent strategies on riparian
function, enphasizing other vegetation, wildlife habitat, silt deposition and
trappi ng, and capture-storage-rel ease of water; and

c. evaluate case studies, to assess potential for riparian inprovenent
resulting from managenent changes that are based on site specific
characteristics. Identify site characteristics that should be considered when
eval uati ng managenent alternatives.

Ki ndschy, R R 1994. Riparian restoration and managenent. 54 pp. + illus.

Rasmussen, C. 1994. Riparian community and bank response to nanagenment: a
conpari son of old and new surveys in the Prineville District, Bureau of
Land Managenment. 33 pp. + illus.

M crobiotic Crusts

a. the distributions, roles, and inportance of mcrobiotic crusts.
Wllianms, J.D. 1994. Mcrobiotic crusts: a review 56 pp

| nt roduced Forage Speci es

a. provide descriptions of introduced species that have been wi dely used, with
rationale for their use (e.g. forage, erosion control);

b. describe current distributions;

c. elucidate environnental factors (e.g. precipitation, soils) that are
associated with suitability for seeding these species;

d. describe conpetitive abilities and potentials for spread; and

e. describe identified inpacts on biodiversity (e.g. floral species and
structure, wildlife species diversity).

Harrison, D., R Page, M Curto, and N.J. Chatterton. 1994. Introduced forage



grasses. 74 pp.
Ki ndschy, R R 1994. Crested wheatgrass in the ecosystem 36 pp

Li vestock-Other lLarge Unqul ate | nteractions and | npacts

a. describe the potential for forage competition;

b. describe the potential for livestock to condition forage for other
ungul ates; and

c. describe wild horse and burro inmpacts on rangel and ecosystens.

Clark, P.E. 1994. Livestock-big game interactions: a selected review with
enphasis on literature fromthe interior Pacific Northwest. 109 pp

Burkhardt, J.W 1994. Pal eoecol ogi cal relationships of prehistoric Equus in
the Internpuntain West--An overview with inplications for managenent of
wi | d horses and burros. 49 pp.

Fire

Contrast the effects of pal eoecol ogical, Native Anerican, post-European
settlenent, and prescribed burning fire regi mes on speci es conposition
(floral, faunal, mcroorgani snms) and vegetative structure of juniper
woodl ands, sagebrush steppe, nountain nmeadows, and riparian zones.

Bunting, S.C., and E.F. Peters. 1994. I|npact of fire managenent on rangel ands
of the Internbuntain West. 26 pp. + illus.

Satisfying Qojectives

Each scientific contract report addressed one to several objectives. Not
all objectives within a rangel and i ssue were satisfied by the contract
reports. Integration with other staffs on the Science Integration Team e.g.
t he Landscape Staff and Spati al - Geographic Information System Staff, was
necessary to satisfy sone of the objectives, especially those objectives with
a spatial conponent. The reports in sone instances addressed additional facets
that were not required to satisfy objectives; in other instances an objective
may not have been addressed in adequate detail because of the paucity of
scientific documentation and data rel evant to that objective.

Peer Review of Scientific Contract Reports

Five external peer reviews were solicited for 3 of the scientific
contract reports. Finances did not permt external peer review of all reports.
Qur criteria for selection of contract reports requiring external peer review
were subjective. Reports were externally peer reviewed if, in our collective
judgenent: 1) the content and rangel and i ssue was highly contentious; or 2)
the scope of the report's content was sonewhat narrow. These solicited peer
reviews were, in nost instances, in addition to internal peer reviews that the
aut hor (s) had secured. Qur objective in seeking these external peer reviews
was to obtain additional credible scientific documentation that the author(s)
may have overl ooked and/or to seek viewpoints different than those presented
that could be substantiated with scientific documentation. Scientific contract
reports were peer reviewed using a blind process, where author(s) remined
unknown to revi ewers, when possible. Externally peer reviewed reports and the
revi ewers include:

1) Bunting and Peters. 1994



Revi ewed by: David B. Sapsis, Ph.D. candidate in WIdland Resource Science,
Depart ment of Environnental Science, Policy and Managenent, University of
California, Berkeley;

2) Burkhardt. 1994

Revi ewed by: Dr. Elizabeth L. Painter, Research Associate, Jepson and
University Herbaria, University of California, Berkeley.

Revi ewed by: Dr. Charles Kay, Adjunct Assistant Professor, Departnent of
Political Science, Uah State University, Logan;

3) Eddl eman et al. 1994.

Revi ewed by: Dr. James P. Dobrowol ski, Associate Professor, Departnment of
Rangel and Resources, Utah State University, Logan.

Revi ewed by: Dr. A. Joy Bel sky, Staff Ecol ogist, Oregon Natural Resources
Council, Portland, Oregon

Par agraph put in here about how we're going to integrate the issues with the
scenari os:

1) Tell briefly what the scenarios are. Refer reader to section on scenarios
(we're assuming there'll will be one) for additional info on how scenarios
were devel oped, their role, etc.

Process:

Rangel and anal yses follow the Interior Colunbia Basin strategy of analyzing
representative subsanpl e watersheds at 4th and 6th code hydrol ogic units for
m dscal e characterization and interpretation. M dscale characterization of
upl and rangel and consists primarily of identifying historic, present, and
potential vegetation. Soil attributes affecting susceptibility to rangel and
health stresses are characterized in selected watersheds where data is

avail able. Interpretations consist of conputer nodel (CRB-SUM predictions of
veget ati on successi on considering proposed managenent scenarios. Proposed

m dscal e characterization and anal yses are applied first to selected test
basins to evaluate nmethods, identify data gaps, and validate results to the
extent practicable. Refined nethods and necessary qualifications for
interpretation are then applied to all subsanple watersheds. Broadscale
characterization and anal ysis of issues for the devel opnment of managenent
alternatives concerning the entire Interior Colunmbia Basin is acconplished by
1) extrapol ation of mdscale analyses to simlar watershed classifications and
2) direct analysis of continuous coverage broadscale soil and climate
information (ie STATSGO, Pal mer Drought Severity Index, etc.). Analyses of
current literature on specific rangeland issues and their relationship to
proposed alternatives are also incorporated in broadscal e characterizations
and managenent interpretations and inplications.

Potential riparian vegetation, successional sequences, and specific habitat
anal yses are addressed in the Riparian/Aquatic section; however, specific
rel ati onships to grazing managenent are al so addressed in the broadscal e
anal ysi s here.

Met hods:

Photo interpreted present and historical vegetation cover types are provided



in GS format consistent across all |andtypes. Photo interpreted present
veget ati on pol ygons and associ ated attributes for rangel ands are then conpared
wi th and suppl emrented by Ecological Site Inventory and Soil Survey

i nformati on, where available, to estimate potential, enhance successiona
nodel i ng, determ ne susceptibility to rangel and health stresses, and provide
other interpretations given various nmanagenment scenari 0s.

Basel i ne i nformation
- Photo Interpretation of Present Vegetation

-purpose to provide consistent map base for interpretation at nidscale,
conpari son of short-term changes between early and recent aerial photo's (rate
of change), etc.

-Brief description of subsanple areas ( reference appropriate section)
and attribute data applicable to rangeland (N-F types and ovrsty
codes/ descri ptions).

Interpretation of present vegetation from black and white aeria
phot ograhs at 1: 20, 000-1: 24, 000 scales is marginal on arid and senmiarid
rangel ands wi t hout extensive ground-truthing. Generally small stature and
sparse cover of vegetation conmbined with high soil reflectance from
interspaces linmit interpretation to broad categories of cover types. Sone
shrub species are distinguishable while others, such as the many sagebrush
subspeci es, are not; particularly when communities occur as conpl exes on the
| andscape. Understory herbaceous species normally cannot be identified.
Dom nant shrub and understory species are critical in the interpretation of
rangel and succession and determinati on of potential as well as other use and
managenment interpretations.

Overstory shrub species are to sone degree an indicator of a sites
susceptibility to change from natural or man-caused stresses such as fire or
i mproper grazing strategi es and of possible rates of change. Woning and
Basi n bi g sagebrush communities, for instance, are nore frequently susceptible
to wildfire than | ow sagebrush communities sinply because of fuel | oading.
The big sagebrush comrunities, however, also generally have a faster recovery
rate (in the absence of flammble exotics) because of nore favorable soi
noi sture characteristics. Ildentification of associated understory is
extremely inmportant for predicting successional sequences. A sagebrush
conmunity with a predom nantly perennial understory such as bl uebunch
wheat grass or |daho fescue will become a perennial grassland followi ng fire.
The sane sagebrush overstory with a depleted understory or an understory of
cheatgrass has a high probability of becom ng an annual grassland, often with
little hope of recovery.

Al t hough sone successional sequences and site potentials are sonewhat
predi ctable from present vegetation characteristics alone, nost are not. It
is nearly inmpossible to determne if grassland communities are potential or
nerely successional stages of shrub steppe potential w thout additiona
information. It is likewi se inpossible to deternmine the extent of potentia
grassl ands reduced by the encroachnment of woody species fromlack of fire.

We have attenpted to mitigate sone of the interpretive shortcom ngs of
phot ographically interpreted rangel and vegetation types by conparing the
interpreted information to present vegetation from Ecol ogical Site Inventories
on Bureau of Land Managenent admi nistered |ands and range site potentials from
soi | surveys conducted by the Natural Resources Conservation Service (formerly
SCS), where avail abl e.



- Soil Survey

The Soil Survey Manual (USDA ) describes the major principles and
practices needed for making and using soil surveys and for assenbling and
using data related to them The properties of soil vary fromplace to place,
but the variation is not random Natural soil bodies are the result of the
interactions of climate, living organisns, parent material, topography, and
time required for soil formng processes to act. Under simlar environnents
in different places, soils are simlar. This regularity pernits prediction of
the location of many different kinds of soil. Geographic order suggests
natural relationships. Natural processes of erosion and deposition devel op
andforms within a |andscape. An entire area has unity through the
interrelationships of its landforms. Each distinguishable |andform my have
one or nore kinds of soil depending on variations in parent material, relief,
and other differences within the andform The conplex interactions anong
these factors occur in repetitive patterns which lead to the formation of
repetitive conbinations. These are the basis for defining, identifying, and
mappi ng soils.

Map units are designed to carry inmportant information about soils and for nore
conmon uses within survey areas. A map unit is a collection of areas defined
and named the sanme in terns of their soil conponents or m scellaneous areas
(e.g. areas having essentially no soil and support little or no vegetation
such as rock outcrop) or both. Each map unit differs in sone respect from al
others in a survey area and is uniquely identified on a soil map. Each

i ndi vidual area on a map is a delineation

Map unit design and scale of soil mapping is to a great extent dependent on

i ntended uses of a soil survey identified during initial planning. Were

i ntensi ve uses such as agriculture, construction, urban devel opnent, etc. are
anticipated, the base map is usually at a scale of 1:12,000 to 1: 31, 680
dependi ng on the conplexity of the soil pattern within the area. Delineations
are nostly consociations (nmostly one soil or simlar soils) or conplexes (two
or nore contrasting soils that can't be individually delineated at this scale)
with a mininumsize of 0.6 to 4 hectares. For extensive uses such as range,
forest, and recreation conmon to nost undevel oped | ands the map scale is
generally 1:24,000 to 1:63,360. Delineations are nostly conpl exes and
associations (two or nore soils that could have been delineated at this scale
but was not necessary for general interpretation) with a mninmmsize of 1.6
to 16 hectares.

The soil conponents and their approxi mate conposition of map units are
classified according to Soil Taxonony (Soil Survey Staff 1975) and

m scel | aneous areas identified if they are present. Soil taxa are nodified
wi th phases, such as sl ope and stoniness to convey nore specific informtion.
Soil characteristics are described fromfield observations including horizon
desi gnati on, depth and thickness, color, features of soil peds, texture,
structure, consistence, and other special features. Site characteristics of
the soil and its i mediate surroundi ngs are usually described. Chemnical and
chenical data are obtained fromhorizon sanples analyzed in a |aboratory. On
rangel ands, soil conmponents of the map unit are usually correlated to range
sites to provide information on potential vegetation. |Information pertaining
to map units and their soil conponents are available in soil survey reports
and on automated databases through the Natural Resources Conservation Service.

Standard soil survey information is available for a magjority of the subsanple
areas for mdscal e assessnent. However, there is not continuous coverage soi
survey |l evel information throughout the Interior Colunbia River Basin for use
i n broadscal e assessnment. Broadscal e assessnent of soil properties relating

to susceptibility of areas to rangeland health stresses is acconplished using
a nore generalized continuous coverage STATSGO format available fromthe



Nat ural Resources Conservation Service. STATSGO incorporates generalized

i nformati on from avail abl e soil surveys with schematic data using many sources
of information to predict the geographic distribution of different kinds of
soil. Map units generally are associations of many soil series with

del i neati ons covering thousands of acres at a scale of 1:1,000,000. These
general soils information are considered useful in broad | and use planni ng and
aid in the identification of broad areas that have features suitable or
unsuitable for a variety of uses.

Correlation of soil map units to photo interpreted (Pl) present vegetation

pol ygons at the mid-scale is acconplished by overlaying the photo
interpretation polygons with soil nmap unit polygons and cal cul ating the
percent age of Pl polygon occupied by a map unit. Because of differences in
mappi ng protocol, a Pl polygon nay contain a portion of a map unit or nore
than one map unit. The percentage of each soil taxa or associated attribute
(i.e. range site) is calculated fromthe map unit conponents and |ike
properties or attributes are sunmed for the Pl polygon to arrive at a dom nant
characteristic representing the pol ygon.

Broad scal e STATSGO i nformati on may have a general correlation with broad
scal e thenes such as vegetation or geol ogy. However, because of very
generalized information conmbined at this scale, the themes are probably best
interpreted individually for discussions concerning regional characteristics.

- Ecological Site Inventory

The Natural Resources Conservation Service and Bureau of Land Management both
use the Range Site Inventory procedures described in the National Range
Handbook (USDA 1976) as the basis for rangel and inventory of present and
potential vegetation. BLMuses the title Ecological Site Inventory (USD

1990) to distinguish between sone term nol ogy, data storage, and policy on use
di fferences with the National Range Handbook.

Range sites are the interpretive units for rangelands. An ecological site, as
defined by the BLM is synonynmous with a range site and the concept al so
applies to grazeabl e woodl ands, forest, and riparian/wetland sites. A
range/ ecol ogical site is a distinctive kind of land that differs from other
kinds of land in its ability to produce a characteristic natural plant

conmuni ty.

As previously noted, soil surveys on rangel ands usually correl ate soi
conponents of map units with range sites. Therefore, the soil survey can al so
be interpreted as a map of potential vegetation. Soil survey map units are
general | y repeatabl e | andscape units with nore than one conponent.

Conposition of conponents described for a map unit are approximte for the
entire distribution of the unit; conpositions for an individual delineation
may vary consi derably.

ESI generally uses an individual soil map unit delineation as a basis for
docunenting both present and potential vegetation. An entire delineation may
be used if vegetation characteristic are relatively constant across the

del i neati on and the delineation does not contain an adninistrative boundary
that could affect land use. A soil map unit delination nmay be subdivided by
an adm ni strative boundary or by a significant change in plant community (i.e.
a fire pattern, etc.). |Individual ecological sites can be napped out if
possi bl e at the scale used and if desired for specific interpretations.

The smallest resulting delineation is called a Site Witeup Area or SWA. Each
SWA is given a unique nunmber in an inventory area for tracking. The specific
conposition of ecological sites is estimated for the delineation (if nmore than



one) and the present vegetation species conposition (based on production air-
dry weight) is estimated or sanpled for each site occuring in the delineation
along with other descriptive and adm nistrative information.

Correlation of SWA's to photo interpreted (Pl) present vegetation pol ygons at
the mid-scale is acconplished by overlaying the photo interpretation pol ygons
with SWA pol ygons and cal cul ati ng the percentage of Pl pol ygon occupied by a
SWA as done with soil map units. As with soil map units, a Pl polygon may
contain a portion of a SWA or nore than one SWA. The percentage of each
ecol ogi cal site and associ ated present vegetation (fromthe estimte or
sample) is calculated fromthe SWA conponents and like sites are sunmed for
the Pl polygon to arrive at a dom nant present vegetation representing the
pol ygon. Because of differences in conmputing percentages of conmponents

bet ween soil map units and SWA's, there are differences in relative
conposition for determ ning dom nance. There are also differences related to
time of conpletion of soil surveys and conpletion of ESI because of site
description updates, inproved correlation procedures, etc. NMdst ESI data is
al so 10-12 years old. Therefore, the cal cul ated conpositions are only to be
consi dered approximations to establish relative potential to present
conditions for the scale of analyses appropriate for basin wi de assessnents
and shoul d not be considered absolute for a particular point. The ESI to P
pol ygon correlation, even with these Iimtations, is still particularly usefu
in establishing types of shrubs, understory species relationships, and
presence of exotics, etc. for photo interpreted units and subsequently

cl assifying the polygons to broad successional stages used in CRB-SUM
nodel i ng.

- Ancilary Climate Data

-Pricipitation isohytes in two in. increnments

- Pal mer Drought Severity Index (PDSI) 5 Yr nean/50 yr nean display in
cl asses described by Pal mer, 1965. ( Talking to Sue Ferguson, FS, there are
alo other alternatives. Seasonal PDSI displays already avail abl e, or possibly
the McKee index - Standard Precipitation Index- that is easier and presumably
better. 1'll be coordinating with DR Kelly Rednond, Desert Research
Institute on the best format.)

Anal yses

- CRB- SUM

-Briefly summari ze description of CRB-SUM nodel from Wendel's writeups,
ref erence.

-descri be panel devel opnent of successional sequences and assunptions
af fecting outputs fromthe nodel.

- Susceptibility to rangel and health stresses

The National Research Counicil (1994) presented arguenents that new met hods
are needed to classify, inventory, and nonitor rangel and ecosystens. In
particular, the NRC cites gross inconsistencies between agenci es and range



managers in the evaluation of rangel and conditions and ecol ogi cal status.
"Rangel and health" is proposed as the m ni mum standard for nanagenent and is
defined as "the degree to which the integrity of the soil and ecol ogica
processes of rangel and ecosystens are maintained." It is inportant to note
that rangeland health is not an estimte of the kinds or ampbunts of resources
avail abl e for commodity production nor an evaluation of different uses. |If
rangel and health is sustained, then decisions about the appropriate plant
conmuni ty conposition and production can be made dependi ng on the desired use.
The NRC further calls upon the secretaries of USDA and USDI to convene an

i nteragency task force to devel op, test, and standardize indicators and

nmet hods for inventorying and nonitoring rangel and health on federal and

nonf ederal | ands.

Rangel and health as proposed by the NRC i ncorpoates abiotic and biotic

i ndicators of 1) soil stability and watershed function, 2) distribution of
nutrients and energy, and 3) recovery mechanisms. Soil stability and

wat ershed function are given greatest inportance in the determ nation of
rangel and health; soil novenment off site should nmean the rangeland is
unheal t hy because of the danger of irreversible effects. However, the
determ nation is generally to be nade based on a "preponderance of evidence."

Three broad catagories of rangel and health are described by the NRC

Rangel ands shoul d be considered 1) healthy if an evaluation of the soil and
ecol ogi cal processes indicates that the capacity to satisfy values and produce
conmodoti es is being sustained, 2) at risk if the assessnent indicates an

i ncreased vul nerability to degradation, and 3) unhealthy if the assessnent

i ndi cates that degradation has resulted in an irreversible |loss of capacity to
provi de val ues and conmoditi es.

An interagency workgroup was convened in My, 1994, to
1) Devel op a national reporting system for rangel and health, and

2) Develop a rapid, qualitative assessnent procedure to determ ne
rangel and health on sel ected | andscape sites.

A separate, technical workgroup was formed to address the second objective. A
draft qualitative assessnment procedure of rangel and heal th proposed by this
wor kgroup (Pellant 1994) builds and el aborates upon the NRC report. The

i nt eragency workgroup proposes an independent assessnent of abiotic factors
and biotic factors leading to a two tier description of "health".

The first conmponent or tier is hydrologic function which would be reported as:

1) functioning if capture and storage of water is satisfactory,
resulting in soil stability and satisfactory operation of hydrol ogical and
ecol ogi cal processes,

2) at risk if capture and storage of water is approaching nonfunctiona
status with soil stability declining and ecol ogi cal processes show ng
signs of disruption,

3) nonfunctioning/reversible if capture and storage of water (one or
nore of each conponent) are dysfunctional with soil unstable and
ecol ogi cal processes disrupted. Wth proper managenent and/or |and
treatment (revegetation), these sites can return to a functioning
status, or

4) nonfunctioning/not reversible if capture and storage of water are
dysfunctional with soil unstable and ecol ogi cal processes disrupted.
Soil |l osses and | ack of water storage have changed site potenti al



| mproved managenent and/or | and treatnent applied at an econonically
feasible level will not bring these sites back to a functioning status
within 100 years.

The second conponent is biotic health which would be reported as:

1) healthy if structure and dynamics of flora is simlar to an

ecol ogi cal reference area(s) indicating a healthy plant comunity. Nati ve
vegetation is both resistent and resilient to major diaturbance (di sease,
fire, weed invasions, etc.) Nutrient cycling, hydrologic cycle and ener gy

flow are effective in providing for native plant needs.

2) at risk if structure and dynamics of flora are only marginally
simlar to ecological reference area(s) indicating the potential for
noverment into the unhealthy status. Native vegetation is |osing either
its resistence to disturbance and/or resiliency after a major
di sturbance. Nutrient cycling, hydrologic cycle and energy flow are not
providing for native plant nor faunal needs.

3) unhealthy/reversible if structure and dynamics of flora differ
significantly fromthe ecol ogical reference area(s). The structure and
conposition of native lifefornms has changed significantly to the point
that the remaining native vegetation no | onger provides the basic
structure and functions to maintain site productivity or ecosystem
processes. Native vegetation has |ost resistence to disturbance and
resiliency to recover (or both) after mmjor disturbances. Nutrient
cycling, hydrologic cycle and energy flow are not providing for the
mai nt enance of flora or fauna needs. However, wi th proper managenent
and/ or revegetation (with reasonabl e econonm c constraints) these sites
can be restored to a healthy status.

4) unheal thy/not reversible if sites in this status exhibit the sane
conditions as described above with the exception that neither proper
managenment nor reseeding (wth reasonabl e econonic inputs) can restore
these sites to a healthy staus within 100 years.

The interagency team proposes a conbined rating (i.e. hydrologically
functioning/biologically at risk) to portray overall health rather than the
single rating proposed by the NRC. Another inportant distinction is that the
i nteragency evaluation is based on on-site indicators relative to reference
areas of the sane or sinmilar ecological site predetermned to be
hydr ol ogi cal |y functioning and bi ol ogi cally healthy whereas the NRC eval uation
does not include conparison to reference areas.

Al t hough the nethodol ogy and, to some degree, the criteria used for

determ nati on of rangeland health are still devel opnental, there is

consi derabl e agreenment on many of the indicators. |Indicators of soil erosion
status such as pedastaling, flow patterns, rills, gullies, and soil cover and
soi | physical/chenical crusting that retards plant establishment are common
themes. There is no disagreement that present plant comunity characteristics
such structure, conposition, cover, age-class distribution and other factors
are indicators of site stability, nutrient cycling, energy flow, and recovery
mechani sns that should be considered in the determ nation of rangel and health.
There is al so agreenent that determ nations should be made based upon a
"preponderance of evidence" provided by the indicators.

The present status of soil and vegetation indicators nust be determ ned by on-
site investigations. Determnations of at risk, unhealthy, or nonfunctiona
situations are interpreted to be a result of some past or continuing stress
even though the direct cuase/effect relationship nay not be readily apparent



fromthe assessnent.

For many of the proposed indicators, there is little existing inventory

i nformati on. However, there are soil, vegetation, and climate attributes
avai l abl e for assessnent that are indicators of relative susceptibility to
stresses. Susceptibility does not indicate that particular areas are healthy,
at-risk, or unhealthy; nerely that the presence of susceptibility factors make
sites nore sensitive to disturbance stresses. Maps of susceptibility to
health stresses should hel p managers prioritize areas for on ground
assessnents.



Proposed Criteria for Susceptibility Assessnent

MODERATE HI CH
SA LS
Erodibility
K (surf.) >. 35
K (surf.)x S 2-4 >4
VEG (cl ass) 1,2,3
Salts
SAR 5-12 >12
Salinity 8-16 mhos/cm >16 mrhos/cm
Shri nk/ swel | hi gh very high
any verti sol
CLI MATE
Preci p (MAP) 10-12" <10"
PDSI (5/50 cl ass) noder at e severe/ extrene
VEGETATI ON
Pr esent

flam exotic
( BRTE/ TAAS) or

noxi ous 5-10% >10%
Pot ent i al
veg. type ARTW AGSP ARTRT/ STTH
all ATCOtypes ARTRW STTH
| ow prod. ARAR8 ARTR/ STTH

types (<500#/ ac)

The NRC cites repeated concerns of soil erosion in croplands and forests as
wel | as rangel ands (Bormann and Li kens, 1979; Ellison, 1949; Kl ock, 1982;
Larson et al., 1983; Pierce, 1991; Sheridan, 1981; Wght and Si ddoway, 1982)
and irreversible changes in productivity and site potential within practica

ti meframes as reasons that soil stability and watershed function should

reci eve greatest weight in the determ nation of rangel and health.
Susceptibility to degradation greatly dependent on natural erosivity of the
soil. The soil erodibility factor (K) is a nmeasure of the susceptibility of a
soil to particle detachment and transport by rainfall. It is a quantitative
val ue, experinmentally determined. A K factor greater than .35 has been used
in existing soil interpretations by the Natural Resource Conservation Service
(NRCS) as a limting factor or erosion hazard (USDA 1983). Slope (9S)

i ncreases water energies; therfore some interpretations of erosion hazard
include K x S as a factor. Values of 2-4 and >4 to indicate noderate and high
erosi on hazard have been used in existing interpretatiions, such as
suitability for motorcycle trails, etc., that relate to many surface



di st urbances on rangel ands.

Wnd erodibility groups (WEG indicate a susceptibility to blowing. A w nd
erodibility group is a collection of soils that have sililar properties
affecting their resistance to soil blowing. Goups 1,2, and 3 are often
included in interpretations as a linmiting factor because of wind erodibility.

Salinity and sodicity affect plant growth and can exacerbate soil surface

di sturbances liniting reestablishnent of plants. Salinity is the
concentration of all salts nore soluble than gypsum whereas sodicity rel ates
specifically to exchangeable sodium Salinity is measured by electrica
conductivity in decisienens per nmeter (dS/m or mllimhos per centinenter
(mhos/cm). The units are equivalent. The sodium adsorption ratio (SAR) is
the standard nmeasure of sodicity. High concentrations of salts can interfere
with the absorption of water by plants and with the exchange capacity of
nutrient ions, thereby resulting in nutritional deficiencies. Reduced
infiltration and high evaporation rates associated with surface disturbance
can |l ead to even higher surface concentrations of salts exacerbating negative
affects on plant establishment and growth. The dispersal effects of sodium on
soi|l particles in conmbination with disturbance can increase "slick spot" areas
and physical crusting further limting establishment of many plants. However
hal oget on gl oneratus, a undesirable exotic forb, is particulary suited to high
saline soils and disturbance. A noderate susceptibility of soils with SAR 5-
12 and/or salinity of 8-16 nmmhos/cm and hi gh susceptibility of soils with SAR
of >12 and/or salinity >16 mhos/cmis consistent with other interpretations
of limtations to plant growth or seeding establishnent.

Shrink-swell potential is the susceptibility of soil to volume change due to

| oss or gain in nmoisture content. Shrink-swell is expressed as percent change
in linear extensibility (LE) or as a coeficient of linear extensibility (COLE)
in decimal fraction froma noist to dry state. High (6-9 LE or .06-.09 COLE)
and very high (>9 LE or >.09 COLE) shrinkage can damage plant roots and limt
establ i shment and persi stence of nmany perennial plants. However, these soils
are particularly susceptible to exotic annuals such as cheatgrass that have
fibrous root systens and need only to persist for one year in place.

Climate is a driving variable affecting site susceptibility to stresses on
both vegetation and soils and affecting resiliency to recover fromstresses
(Mouat et al. 1993). Arid climates in particular are subject to extrenes
and/ or episodic events that in conjuction with other ecosystem stresses can
| ead to degradation and inhibit recovery. The 10 - 12 inch annua
precipitation zone in the Interior Colunbia Basin and other places in the arid
west appears to be particularly suceptible to invasion by exotic annual s.
However, the 10 - 12 inch zone is proposed as a noderate suseptibility to
health stresses because it is also recognized in nost seeding guides as the
| ower precipitation range for successful reseeding of perennial species. An
annual precipitation of less than 10 inches may be somewhat | ess susceptible
to initial invasion by annuals, but once established, the |ikelihood of
recovery by reseeding or other neans is exceedi ngly di m nished.

The Pal mer Drought Severity Index (PDSI) is conmputed using nmonthly tenperature
and precipitation, together with soil noisture, and represents an integrated
measure of moisture availability (Wharton et al. 1990). PDSI exhibits a

hi gher covariance with vegetation response than precipitation or tenperature
al one and may be calculated at a variety of tenporal and spatial scales,
dependi ng on resolution desired. Mouat et al. used cunulative nmonthly val ues
for cal culating drought severity in four classes (mld, npderate, severe, and
extreme) after Palnmer, 1965, as a climate stress for a hypothetical drylands
risk index for the Colorado Plateau. A five year nean PDSI relative to the
fifty year nean was used in conjunction with other factors to establish
susceptibility to desertification processes that are quite simlar to those



af fecting rangel and health. W propose to use only the noderate or greater
cl asses because nost rangel ands are at least mldly susceptible to climate
stresses.

[After talking with Sue Ferguson 3/5, this'll probably be rewritten to reflect
use of th "Mkee index" for drought- its sinpler to derive and supposedly
better]

The rel ationship of present plant community characteristics with rangel and
health criteria relating to nutrient cycling, recovery nechani sns, and soi
erosion is intrinsic. However, health classification criteria are stil

devel opnental and continuous information coverage at scales considered in this
assessment are sketchy or absent. Current Ecological Site Inventories (ESI)
provide informati on on speci es conposition by weight and potential, but
conmunity structure (except as broadly classified from photo interpretation),
age-cl ass distribution, vigor and other characteristics being considered in
heal th eval uations are generally unavail able. One aspect of present plant
conmunity that can be evaluated at the mid-scale is the amount of exotic
annual s and/ or noxi ous weeds as deternined from ESI

The enphasis for this assessment is on the flanmabl e exotics, cheatgrass
(Bromus tectorun) and/or medusahead rye (Taeni at herum asperun). In
particul ar, cheatgrass greatly influences nutrient cycling and recovery
mechani sns, and to a certain extent erosion, in a variety of ways and is

wi dely adapted across the Interior Colunbia Basin (Mnsen and Kitchen, conp.
1994). Medusahead rye appears to be a successor to cheatgrass in many sites
with even greater negative influences. Although there are not established
gui des on how rmuch of these species is necessary to constitute a risk to
rangel and health, M ke Pellant (personal comunication) of the Interagency
Rangel and Heal th Workgroup has suggested 5-10 % for being noderately
susceptible to continued degradati on and >10 % as bei ng highly susceptibl e.

Cheat grass and associ ated weedy speci es are abundant and can becone doni nant
on a wide range of potential vegetation communities fromthe arid salt desert
shrub comunities to relatively nesic ponderosa pine comunities (Mnson
1994). Many ecol ogi sts agree that the nore arid environments are nost
difficult to restore. Until recently, the xeric sagebrush potentia
vegetati on types, especially those with Thurber needl egrass (Stipa

Thur beri ana) as the doni nant grass foll owed by those dom nated by bl uebunch
wheat grass (Agropyron spicatun) as the domi nant grass, were nost considered
nost susceptible to invasion and nost difficult to restore. Cheatgrass now
continues to spread into drier environnents and has dom nated extensive areas
of salt desert shrub of which shadscale (Atriplex confertifolia) potentia
veget ati on types occupy the greatest area in the Interior Colunbia Basin.
Thi s expansion into the shadscale types has led us to include these in at

| east noderately susceptible, but they nay be nore appropriate in the highly
suscepti bl e catagory.

A summary rating for susceptibility to rangel and health stresses will follow a
simple "nmost limting factor" rating common to many soil interpretations; that
is even if there are two or nore noderate susceptibility criteria evident in

an area, the rating is still noderate, but if one high susceptibility criteria

is evident then the rating is high. W are avoiding cunul ative numnerica
ratings of individual criteria because sone exhibit autocorrelation (i.e. many
ARTRW AGSP potential vegetation types will automatically be in the 10-12"
precip. zone) while others are nutually exclusive (i.e. it would be rare, if
not inpossible, to have both a high wind erodibility rating and a high
shrink/swell soil).

[11. RESULTS



- Contract Literature Reviews

-Provi de synopsis of each literature review with di scussion of any
di ssenting views fromreviewers, public, or know edge of other literature.

- Integrating Anal yses/ Assessnments for Characterizing the Present Situation
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V. Recomendati ons

- Grazing standards and gui des? or does this wait for evaluation of EIS
al ternatives.

- Research needs?

V. Appendi ces



